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(57) Abstract: A battery ECU estimates the SOC by integrating 
the battery current measured by a current sensor, and the battery 
voltage V n is measured by a voltage sensor and the battery 
temperature T n is measured by a thermometer if the fluctuation of 
the charging/discharging current is great (S204). If the number m 
of estimations of SOC n is m<10, m is incremented (S208). The 
battery internal resistance R n is estimated from the measured battery 
temperature T n by using a correlation map showing the correlation 
between the previously stored battery temperature T and the battery 
internal resistance R (S210). An estimation charging/discharging 
current I n is determined using the measured battery voltage V n , 
the battery open voltage Vo^.i determined on the basis of the 
previously estimated charged state, and the estimated battery internal 
resistance R n (S212). The SOC n is estimated by integrating the 
estimated charging/discharging current I n (S214). If the number 
m of estimations of the SOC n is m=10 (S206), the number m of 
estimations is changed to 0 (S220). The charging/discharging current 
in is measured by a current sensor (S222). The battery internal 
resistance R n is calculated from the battery voltage V n and the 
charging/discharging current i n (S224). The battery temperature T n 
is also measured, and the T-R correlation map is corrected (S226). 
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^ift'fcstfiJtu^, rtt»ciS5t©-er±j&<. in 70s 1 0 90^9 

(S3 0 4)5^S310) ^"gU^X-T^V^ 

mx&z> 0 mi socmM^mz&^x* ±mmm(Djfm2K^xm,m 

EI4(DS206~S210, S220—S226 ©Ig) . 

fcfcKasSr^tfJ: 5 fcfcofcS&^mW: (Jhafc©^Jfe<07g«B 4 © S 1 0 9 
M<DWM3 K:fB*feUfc#l , 12 S O C«IS#«fc«Ifttt S O C ftltJgUt t 
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mm<Dmm 5 . 

< nm&m^m&tiT 5 5 <ommm > 

hecui 4f^^. ^s/^y o^*^^B#x«m^mt-s^5/^y^*#ffi^ 
y 2^^-^i~§itj}c^itii^ix^y*jEVo^^ij^$tts (si 00) 0 

:©H]0^y7 V m/EVo^lfl^mjEVocvi (SI 0 2) 0 «JE 

BSWSl 2j£:i^Ty 1, y lx-2(D^-V^(DA#^BTT*0^^>^iX7 i 
y«ffiV„ (n|j:l~nt'0m^V\ ^TIH^) &s SfctSEtVfl 61: 

*5VNry y 2 ^iTt'©it©^ y f y asj&Mfcfc 

i n ;»J££ti§ (SI 0 4) o -ebT, /^f!) mffiVnir^ijO^^^y «$fg 
in(C^#, /^5/^y ft^$3g#CRn&^&3 (SI 0 6) „ #^T\ ^aiO^jx 
xymiBEVni:, MlHl*i^©3teli^S (SOC) lz.&<$%j£lbt>titc.s<y1r V <D 
itlJEVocv„-it, ^IM-£^&£>;ftfc^>:r y ftH®mm~R«k, St^vnt 
n^r^fe^ (SI 0 8) „ i&U ^OS10 8K:*^T> fi^ 

^«*^ i n<DWiw<v®\Eimzi-z, ±m^yT y om^mjEVocvn-a £ ut^ 
*nm-tz> (s 1 1 o) „ 

Jg^ «?lilECU 1 4rt{c^^tb^^fc^^xy^*^ffl^gfc^oV^T. so 

Cn^^ijm^in c^tffi : mA) <Dmm&t*m^x, ^Tfc^-r^: (5) Kg 
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^yf!)Oi*iAh. (¥.&A/h) &3fctf>5 (S 3 2 0) „ fe*5, — 
SOC„= (33KI««Ei n «/^5/fy^iAh») 



5 (S 3 2 2) o 

soc n+ i= (^iii i 1 ©ii/^ y r y 4kf i a h .) 



tfebtlfcSOC.+i^SOCntltii (S 3 2 4) % ^JblBift^ftT^S 
<5tVocv«-i^t* (SI 12) % r.©Vocva-iSr3£fc^|Hl©SOCS:«l3£'t"5o 

*s*>ofei: UT%, S OC ^M^mffi^(DM^^^^^V>fc*, EU^SOC 

<^j/7i) ©»g^* ^¥-*#mai« sr^-r s m 6 ©gnw > 



X (100/360 0) 



(5) 



x (100/3 600) 



(6) 
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JblS^i^ffi^f*. ^yf!) 1 O^ftgBratffbtVTV^t, ^fc^i/^P 1 

(S 3 3 0) o ^T*, «?&ECU14rt 

i^^tis^i^tiiit (S3 3 2) , m&nmmtemm-tsi"DW(i : £m 

CT, ^yr!) (S 3 3 4) 0 



@10l^fJ;5^ I G^ON£*bS ®JB&fcB^l 2f;:*3V^ y 

i, y 2 ^^-^t-^tij^DJiHi^s/^ y mEEVotmife&frz (sioo) 0 

^(DftJH^T- y mffiVo&H^flJBEVocvi (SI 0 2) 0 

*JE^tti^l 2{£*5V^y 1, y l/-2^^-V^(0^#^IIT-CO^(^^ 
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6J-*5V^y 1, y l/- 2 ©t^tOMtlTTO^O^yr U Ml 
^K^>^m^^^V^T^*ffiVd yn ^Sij^$tv5 (S 3 4 4) 0 ttt, ^ 

s (sio6) o #^-c-. n&yo^s/^ y mjEv»£, mmmm<D3znWim (s 
±/<> y ^ tftmm&Viynb. %m^xmfeftWtinmffii »%*£> 

5 (S 3 4 8) 0 HU r©S 3 4 8^*5VMT, I n©^^ 

nk^x, iMiil i »?ril trs o c»^ist5 (sno), 

M&O-? y7*m^X, ^*6^ttfcSOC„{cS-^#Vocv„-i^r^a6 (Sll 
2) , r © Vocvn-i ^Sfcftm© S O C ?rigt 5„ 

mm i nSffflV^V^^ rtLfcPS5^0^^< ^ HI 5 fcTJ^fl^-fe 16% 

m^-f, ®J3E$?ttmi 2 i:^t^-6^V^T^^|lJcD«i3Ei:^5'^y^g.Si:^V^ 
t, 0 *BE^ffi^l 2{^:^5V^T^^^5/•^y«ffiV„, i£fc 

t&^ff2 6 K::i^-r9M£<^>^ y ?&^T n ;«J^U (S 3 0 4) . ^&>lElt$ 
tiTV^^s/T- y fiST i: yf y ©rt^g^iR £ ©|iili©-7 jy ^J^T, 
$J£$*Wc^^y SSTn^b^^^y rtmSJrCRn^ti^b (S 3 0 6) , ^ 

(SOC) lz.m-5%?ktf>lbthfcs<yT}) (^P^mffiVocvn-i^, ^{Cii9^:2s6 

(S 3 4 8) , &^x\ mfeftiiknmmin&m^xsocn&mfe^xh 

(SI 10) o ^LT, _h^^, $:%14 0&mx^ ^tf>fEH£;ft/-CV^ S 

oc kmi&nj£Voc V b<Dmmmm<D^iy'7&m^x, *ftW:soc„fci^ 

^VOCV.-.^ (SI 12) , i (DVoCVn-^S^^dl^S OC&Jg^UT^ 
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«9 ± 5 %~± i o %nmm&&fa±'tz>o 

Hfc, _h|5S 1 1 0X«mfe£htcSOCn%m^T^ ±W,^M<DJ^m 5 

llte^T, SOCniHS!l«*Ki -©Sflitffi^SrfflV^, _hiB5£ (5) 
^yry©^iAh»%** (S 3 2 0) % HfcU _hlE5£; (6) £fl^-C, 
y^y^SaiJ^oHJBflmSDi n + i©^<Z>^#^£rgfcSOC» + i£#i£> (S 
3 2 2) , jfc&kjh/fcSOC»+i&SOC»K:lt£tfe;t (S 3 2 4) , ^S50?: 
gt, ■ : ^^^)|B1l$tLTV^§ SOC tlB^mffiVocvio^MM^o-^s/^^fflVN 
Tx ^s6bttfcSOCnfcS-^#Vocv„-i?r^fe (SI 12) „ roVocv„-i£r 
gte&HK© S O C Lt & £ v\, 



wot . 
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i x y 2&*is'i-&titii£isom'*yT v mEEVotmfeZftz (sioo „ 
jkk:, ^.<Dmm^iy : rvmmvo^mikm^yocvit-r^ (S102) „ 

mjBEfcffiS 1 2 K&^X ]) 2 ©^yt©^^^lTt*0^©^ 

^«0#m^^^V>T^@«ffiVa y „^giJ^$tU^ (S 3 4 4) „ ^tt, 

5 (S 3 4 6) o &V^\ ^SflO^j/^pmjEEVni:, ftflUti^^^m^S (S 
OC) fciS^^&ktbfc^s^y tf>IB£fcSJEVocvn-i£> fen 

5 (S 3 4 8) o (1.U t©S 3 4 8^*3VNT. W^mMMM I n tf>fiHHtf>#} 
IU^fc}±, .hlB^^^y £>Hfl$:*J£Vocvn-i t tt^j/TU ©^ijmflEVo^rffi 

mfeZtiZk (S 3 0 5) , t^liif I n^rtf LT S O C „lr«^t5 

(S 3 5 4) „ -2t\ mmmm(Dm<Dm^m^mmmi^r<Dm^at, nm±^ 
•y-i 6feiEigx*h% tmfevx (S 3 0 5) , mmo^v'r v ^nmm^t i n & 

ifUT SOCn^rti^i-5 (S 3 5 2) 0 -eUT, -^#>!2it£*i/rv^ soc 

OCV»-l^J?) (SI 12) , rOVoCVn-l^StC^lHl^SOC^It^-r^o 

±MmM<owmx\^ miK^-rmm^^i e^x^mm^titcmmi 
ffivN-f % mjE^m^i 2 ita^if 6 &fflv^iig$jomj££^>^y^£&^ 

6^*5VNT^(D^^^yi&^Tn/i)^iJ^b (S 3 0 4) , ^#>13H:$ 
^TV^^-^y ifi^T t^s/x y <£ftl«^R£<£*Bll8§i]^^$':^&JEV^ 

aij^^t^/c^^xy m^T„^e>^^^y ^s^cRn^fi^u (S 3 0 6) , *t 

24 



WO 2004/008166 




PCT/JP2003/008029 



(soc) <D§B^:iiJEVocv„-i m&fc£v$:£> 

7k#> (S 3 4 8) , #^T% m^KD^^y'V ftlfrmnffi i n^ti^^ffi«M 

16^IfT-fe5i|IJS$tl5i (S 3 0 5) , i^Mlt»In»t 
TSOC„£r3f5£1-5 (S 3 5 4) 0 — *\ mmffim.<£>M<Dmi>$^'ffife&£lT 
<D&&itt, i^-feyfl 6«Ef T'feSt^tT (S 3 0 5) . ^iliJtfV^jy 
fyMili i n^^bTSOCn^rti^bTtj (S 3 5 2) 0 ^LT, 
^^fSit^^TV^S SOCtiMJEVocvtO^Bili^•r^y/^V^T, ^ 
febttfcS OC»l^tVocvn-i?:t* (SI 12) % :©Vocv.-.lri(^ 
IhIcdS OC3rttAEiL~C 1 fc><£V\ 



mm<Djfm 9 . 

i % y i/-2^^->-t-sttr(-^iiHi^5'-7 i ymjEVo^^ij^$tL5 (sioo) . 
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ifcte, ro^(U^5/^ymEEVo>SrgSfe«ffiVocvii:i-5 (S 1 0 2) . jfcv^. 
6{cfeVNTy l, y 2 ©ty^©MttlTt'0^o^*y t y 

T^yx y <D^^^^tb^n?l'J^$tb-5 (S 3 6 4) 0 

#^T% ^yTPO|W«ia« (#J?U*\ -3 0°C— 2 0°C) 

frmmv cs 3 6 6) % ^y^v <D^numtmi&M.<Dm&fcte. mmmnmm 

ffi i „£^|TUTSOC„£ti5t1-3 (S 3 5 2) e — Jy s ^^T!)©iiW 

««t*^v^^^«, y mmv.tmwKD^^'T y «^ i n^^#, 
^•^y ^^R„^fe^> (S 3 4 6) 0 3€m> mm<n^y*r y«JEV„^, 
Btrmm^^il^ (soo (c^t^^^^fc/^^^y <dh^«j3EVocv„-i 

^Mlllln^*5 (S 3 4 8) o fiU r©S 3 4 8fc*3VNt, *i^^5 

»<^m#^iEi^{-}*, -hfa^xy <DMtfcm&Vocvu-ik vx^y 
^y 6on?iijmffiVo^fflvN5o ifMiiifii^iiitsoc„& 
m^-rs (S3 5 4) o ^&w.m.£ftT^z>soc tmi&nmvocvb 
<DmMmme>^y7&m^x, y ©s^ssi-js k-t^* s o c» 

Vocvn-i^r^fe (S 1 1 2) % r(DVocvn-i^S{c^IUOS OC^rti^ 

**5. ±mmm(Dmmx^ mi^-f-nm^^-i-i 6^x^m^tir^mm) 

ffivN-r, mmmm^i 2tum$f6^m^xmm<Dm&t^yTvumt^m^ 
x, si6fc^-rj:p^, «jE^m^i 2^*5v^T?a^^^yr y«ffVn, *fc 

Sgft2 6K:^T^<^>^y^T„;$s$J^ (S 3 0 4) , ^*fBH$ 
*VCV>5^ j/^ y ?fi^T i: y°r V ©l*3*BJgStR £ ©^lil^©^ y 7 P ^^V^T, 

S'j^^^fc^yxy lagTn^^s/fy rtaag&R.&atJtu (S 3 0 6) , ^ 
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^yfcJBEV.fc, M[11^^3fem^ (SOC) fcS<5t*Ji>^fc/^f!)© 

y.h Srffiv^«I^Jft«maiEI»Sr^fe (S 3 4 8) , itMtiif Inlr 
ilUTSOC^i!lt5 (S 3 5 4) 0 ttt, ^*SB« £*i/r^3 S O C 

t mwcmmvoct <onmm^(o^r y y&m^x, t>Mt s o c»ts<5tv 

ocvn-iSr^fe (SI 12) % roVocv„-i^Sfc^teJ(DS OC&mfeVTh <£V\ 



mMoj&mi o. 

KM***?-*. 

JEESr#itUfe«l^jft«««K%ff 5 El 1 tc*ti?fiE CU 1 4 rtfc, & 

7&-t-z>mMft&nmmi n<Dmttm*mMm&mx.x^z>frm*&mfe^. mm 

EI 1 3 {C^-ri 5 I GasON£;h,5£:, «JE&ffl#l 2fc:|8V^ Uu- 

i, y 2*s^->'i-stfrn:ioiii^y"7 t y«jBEVo*ssas$*t5 (sioo) 0 

Jfcfc:, ^SOU^y^y mffiVo^r^mjEVocvit-rS (S10 2) „ #^"C\ 
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«BE$?ffl3§ 1 2 fc:*5V^ ]) u— 1 , ]) 2 (Dir^^(D^i^M'rx<Dm^<D^ 
y^DWJEVn (n(il~nT*Om^V\ £ATIrI«) l£ fc«fcffi-fe VIM 

6te*5vvcy u— i, y 2<D^->-#©^w^T-e^m^©^y^y 3teife« 

Tfefc^y^y 1 0 Of i^S i: ^ y t y Ot;H^©t^®X«:fi§ 
^®0^m^^S^VNT^mj3EVd,„^iJ^$tb5 (S 3 4 4) . ^UT, ^ 

5 (S 3 4 6) o ^cv>t% mm<D'*y : rvm.&Vnk. ttimmfeoftnwiWi (s 
oc) fcaE^#**e>tb^y^y ©§B;&mffiVocv»-i^ 9^*e>n 

-5 (S 3 4 8) o <IU i©S 3 4 8t^V^, *£5£3S;6fe««$ft I n©IiO|l] 

la^^tt, _hia^^x y <Difl^mffiVocv„-i t it^yru <Dmmnmvo^m 

(S 3 7 0) s ^3te^««^ln©^»SBff^«fc«5^:#v^^{2:«, A 
fifmijr^&Sfc*, >^j/^y ©**«Sr*Jh-T5 (S 3 7 2) . — £\ tH^^S*fe 
tilt I »©jSWM^T©Ml:lt iffll^Hn^tt 
SOC„%ti^i-S (S 3 5 4) o ^UT, ^*IB«$;h/TV^SOC£&B#i:« 
ffV.«y ^SrJflV^ btitc S O C n fcX-3# Vocv n -i£r 

^fe (SI 12) , roVocv«-iS:S}Jl^lHl«>SOCSr*|l^-t"So 
fc*3, _hia^J6o^fil*T»tt, HI 1 te^f-Siffi-fe VIM 6 KU: !) ffliJ^^tufc^iJ 

x. me fc7jk~r& 5 mjEBi&ami am^r^o^y^y^jEEv., 

fflJ8H-2 6K*5V^5Mfc<£>'*3'7 i y tafiTn^aoSU (S 3 0 4) „ ^#>1B'lt£ 

»€*ttyfc^y^yiaafT.A>fe/^y^JJ ftg&}g£LRn£tt£L (S 3 0 6) , 
<£>^ El 1 3 fcjj*1-J; 5 iic^s'fUIffV.i, ffriHj#t^tf>;fem^fi 
(SOC) ^^^^febttfc^y^y ©IH^«JEEVocvn-ii:, iftSffc: J; 
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(S 3 4 8) , JfcV^, HtMllIt I »0|ft*Mlt3ftSSfS&« (fl!*Ltt\ 

^It'12 0A) i9±tV«^ML(S370) , J:3£IrH3L *i*V 
Stefctt^s^y <£>5fe;&«£*iitU (S 3 7 2) , i^Mitlti. 

©ifesttt^Mfefflt^T^w-frRiji, mfeftftmnffim i nWit s o Cn&m 
(S3 5 4) % -^ibh^-cv^ soc tmnnmvoc V t<D^mmm(o 

'WT'&m^Xs tfe^tVfeSOCnlCS^^VoCVn-^t* (SI 12) , £ 

<D Vocv„-i ^Sfc&IU© S O C Sr«IS tt % £ V\ 
— ^©KW-Jt, ftttJfltt -12 0A-12 0A) £jg 
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u MiB^^imwi^^iam^osoc^^ttfriB^yxy oM*femjEE 
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6. ^^y <D^«««fgsr^m-rsm^w^t. 

r!) <£>3sS:|fclB«:}f5£i-5&2 SOCJi 
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£ vmmtsthfc^yT y (^«jEt^s<5#^ /^f y (on^m^u^-r 

mm^yv-V o^ti^s^v^ftjiafg l socti^l£^b<£>soc 2: atrial 
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&^m> b<Dsocfrwvmz_z>~t*mmk-fz>s*y*ry jsmmmmmmwo 

9 . fff:£<DgSH 3 £fcte!ff:£<Z>|5ffl5 fc|E«i©^y^y ^itli^I^fc 1 

ttne*i socitm 12 soci^xttsoci^©/M< t 
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1 2. »^©^ffl4d*^W^©$5ffl8m>T^l^lB<fe©^y-7 i y^5tt« 



1 3 . »*©4SH 1 1 XtefjM^fSIS 1 2 miB«i©^y y 
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1 4 . IS^O^H 1 d> bff ^O^H 1 3 <DV vf tifr 1 3g^fB^<^>^ j/t!) %1& 

1 5 . w^o^sh 1 4 rub*©-* yfy ^m^m^sf-*5VNT, 
u 

^#^fcttStrfB«l3£^S*«««Rflfi[^3£^VNT S O C U 1!triB«*tftfcUJB 
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19. m^mmi i ^bit^oiisis i 8ov^ti^i^^fB^<^^^^ y 
nytMmMmwfc&^x, 

MUmi SOCmM^&l. f 2 S O Ct^^Xfi s o c t^go/>^ < t 
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